Nearly half the US population will meet criteria for a neuropsychiatric disorder at some point in their lives, and 1 in 17 has a seriously debilitating illness. Although not all affected adults had an identified disorder as a child, increasingly these psychopathologies are conceptualized as the late-stage culmination of aberrant developmental processes shaped by a complex interplay of genes and experience, including experiences in utero. Decades of studies with pregnant animals demonstrate that stress-elicited perturbations in maternal biology affect offspring neurodevelopment. Studies of stress in pregnant women largely mirror these findings. Pregnant women with anxiety and/or depression experience greater life stress, and illness-related alterations in their neurobiology, with a potential to impact fetal neurobehavioral development via associated changes in the intrauterine environment and/or pharmacologic interventions. This article critically reviews findings on child development (including fetal neurobehavior) related to maternal depression, anxiety, and pharmacological treatments, primarily selective serotonin reuptake inhibitors (SSRIs). The hypothesis under review is that, in addition to genetics and characteristics of the postnatal environment, the familial transmission of risk for neuropsychiatric disorders involves a "third path"-prenatal exposure to psychiatric illness and its treatment. (Pediatr Res 69: 3R-10R, 2011) D epression and/or anxiety will affect nearly half the US population at some point in their lifetimes (1); women are twice as likely as men to suffer from these disorders (2), and the childbearing years are coincident with the greatest risk period (1). Recent studies indicate that 10% of pregnant women meet criteria for major depression, and as many as 18% have some depressive symptoms (3,4). Anxiety symptoms affect ϳ13% of pregnant women (4). Recent reports show that psychopharmacological treatment during pregnancy has dramatically increased, largely driven by the use of selective serotonin reuptake inhibitors (SSRIs) (5,6), with one study indicating that fully 10% of pregnancies in some populations involve exposure to antidepressant medication (7). The current focus to "re think mental illness" as disorders of brain circuits that are the late-stage culmination of aberrant developmental processes shaped by a complex interplay of genes and experience, including prenatal experience (8), has particular relevance for the susceptibility to future psychopathology that in utero exposure to these maternal disorders, and their treatments, may confer.
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Studies have consistently shown that maternal psychiatric disorders in the postpartum period, and later in development, have a negative impact on child neuropsychiatric outcomes (9, 10) . Accumulating evidences suggest that maternal psychiatric symptoms during pregnancy also contribute to placing the future child at risk for neuropsychiatric disorders. In addition, the medications used to treat depression and anxiety also may affect neurobehavioral development. In what follows, we review the most recent evidence suggesting that prenatal exposure to psychiatric illness and its treatment may be a "third path" by which familial transmission of risk for neuropsychiatric disorders occurs. Specifically, the following research findings are discussed: maternal prenatal depression and anxiety and children's increased risk for psychopathology; maternal prenatal mood symptoms and at-risk infant temperament and perinatal profile, maternal prenatal mood symptoms and variation in fetal neurobehavior; use of the common psychotropic medications for depression and anxiety, SSRIs, during pregnancy and neonatal adaptation syndrome (NAS), neonatal neurobehavioral toxicity, and neurodevelopmental outcomes in humans and animal models. Although these studies are largely correlational, possible pathways for the effects are discussed, including 1) the maternal hypothalamic pituitary adrenal (HAP) axis, 2), placental functioning, and 3) uterine blood flow, with down stream effects potentially influencing synaptogenesis, neurotransmitter function, and receptor expression in the developing brain (11) . To provide perspective for this emerging data, studies are critiqued with respect to methodological approaches, in particular, the challenging issue of accounting for postnatal environmental influences and whether an underlying psychiatric disease was controlled for when identifying medication effects.
Depression and Anxiety Symptoms During Pregnancy and Child Neuropsychiatric Outcomes
Pregnant women's experience of a range of traumatic, as well as chronic and common life stressors, is associated with significant deviations in children's neurodevelopment, includ-ing increased risk for mixed handedness, autism, affective disorders, and reduced cognitive ability (12, 13) . Similarly, antenatal anxiety and/or depression have been shown to predict increased risk for future mental illness in the offspring (14) . A recent longitudinal study of inner city pregnant women that followed 84% of the children to age 16 y, and based results on at-home structured interviews, found that adolescents exposed to antenatal depression had a 4.7-fold greater odds of being depressed than those not exposed (15) . Similarly, striking results have emerged from the Avon Longitudinal Study of Parents and Children (ALSPAC), a prospective, longitudinal study of more than 7000 pregnant women and their offspring based on parent reports. This data set has produced results showing that: 1) prospectively collected selfrated higher anxiety levels during pregnancy increased the risk for overall number of identified emotional and behavioral problems in both boys and girls aged 4 y and greater levels of inattention and hyperactivity in boys when controlling for the effect of maternal postpartum mood (14) , 2) the effects are specific to prenatal anxiety versus prenatal or postpartum depression (16), 3) the association between prenatal anxiety and these behavioral problems is maintained upto 6.5 y of age (17) , and 4) in a subsample at the age of 10 y, higher antenatal anxiety predicts higher initial cortisol upon awakening and at 4 pm, suggesting alteration in hypothalamic-pituitary-adrenal (HPA) axis functioning (18) . Van den Bergh et al. (19) , also found that in a community sample of pregnant women, antenatal anxiety predicted 1) attention deficit hyperactivity disorder (ADHD) symptoms in 8-to 9-y-olds as judged by maternal and teach reports, 2) impulsivity on a laboratory protocol at the age of 15 y (20), 3) greater errors for boys on a continuous performance task (the gold standard for identification of ADHD) (21), and 4) a high, flattened cortisol profile, which in girls was associated with depressive symptoms (22) .
The consistent findings of antenatal anxiety predicting ADHD symptoms and alteration in HPA axis functioning from a large cohort study using self-report measures and small community samples based on behavioral observations are particularly compelling. Results by Pawlby et al. predicting heightened risk for depression associated with antenatal depression exposure show a significant effect for the in utero exposure but have yet to be replicated. In a recent follow-up study of school age children first enrolled when their mothers were pregnant, Buss et al. (23) found that exposure to pregnancy anxiety predicted a reduction in gray-matter density in the prefrontal cortex, a region involved in stress hormone regulation (24) , and thus consistent with the HPA axis findings (23) . However, substantiation with neurobiological data of these maternal mood-based prenatal effects-albeit correlational-does not rule out one of the primary concerns with these findings: inadequate control for diverse factors in the postnatal environment for which women's antenatal psychiatric symptoms may be a marker, and, in response to which offspring neurobehavioral development may be altered. Although postpartum mood is routinely controlled for in these studies, when findings extend years beyond the prenatal exposure, it is logistically difficult, and statistically unwieldy, to simultaneously test for the influence of other salient environmental factors that affect brain-behavior development and covary with maternal psychiatric symptoms, for example chaotic home environments (25) .
Psychiatric Symptoms During Pregnancy and An At-Risk Perinatal Profile
Before any significant exposure to postnatal environmental influences, associations between pregnant women's symptoms of depression and anxiety, and offspring functioning, can be identified. Research over several decades indicate that newborns of depressed mothers have lower motor tone and endurance, are less active, less robust, more irritable, and less easily soothed (26, 27) . A prospective study showed that pregnant women's self-reported levels of anxiety was associated with lower scores on subscales related to attention skills on the Neonatal behavioral assessment as early as 3 wk (28) . Prenatal factors such as women's psychosocial functioning have been shown to contribute to the development of a temperamentthe relatively stable profile of infant reactivity and regulation. Specifically, in a prospective study, prenatal anxiety and depression predicted greater infant cry and motor behavior in response to a standardize series of novel stimuli (the Harvard Infant Behavioral Reactivity Protocol) at 4 mo (29) . In a report from our laboratory (30) also based on the Harvard protocol, although using a standard clinician interview [the Structured Clinical Interview for the DSM-IV (SCID)] to characterize third-trimester pregnant women's psychiatric symptomatology, a prenatal diagnosis of an anxiety or depressive disorder was a significant predictor of infant cry, but not motor, reactivity. Infants who were categorized as low reactive (low motor and low cry reactivity) were 8.4 times more likely than the other reactivity groups to not have a mother diagnosed with a mood disorder (30) . Other recent studies have found relationships between prenatal depression and negative affect at 6 mo of age (31) and posttraumatic stress disorder in pregnant women's response to the terrorist attacks of September 11, 2001 , and greater distress to novelty in 9-mo old infants (32) .
Other studies have identified variation in infant neurobiology associated with in utero exposure to maternal anxiety. In one study, 4-and 14-mo-old infants born to women with diagnosed panic disorder were found to have higher daily cortisol and disturbed sleep (33) . Two similar reports showed that prenatal anxiety or anxiety and depression are associated with elevations in infant cortisol at 4 (34) and 7 mo of age (35) . Higher resting cortisol also has been identified in newborns of depressed pregnant women (36) . Hyperactivity in the HPA axis has particular relevance for neuropsychiatric disorders given the role of stress experiences in the pathophysiology of many forms of psychopathology (37) .
To more fully investigate the influence of the prenatal environment on child neurobehavioral development, specifically women's anxiety and depression, we, as well as others, have reasoned that if the psychosocial functioning of pregnant women affects long-term development of offsprings, we should be able to identify evidence of that influence when it 4R occurs, that is, during the prenatal period. In previous reports, we showed that prenatal maternal depression, comorbid depression and anxiety, and high-trait anxiety, predict an increase in fetal heart rate (HR) during women's laboratorybased acute stress experience (Stroop test) compared with fetuses of euthymic women who show no significant HR change (38, 39) . Because women across diagnostic groups had comparable cardiorespiratory responses to the stressor, we interpreted these findings as suggesting greater reactivity to stimuli in fetuses of women positive for psychiatric symptoms. Others have found that maternal depression during pregnancy is associated with greater fetal movement and slower return to baseline HR after vibroaccoustic stimulation applied to the women's abdomen (40) . Increases in fetal HR often are coincident with fetal movements (41); these findings are thus consistent in suggesting that greater fetal reactivity to external stimuli may be a characteristic of fetal neurodevelopment when pregnant women experience significant mood dysregulation. However, findings by Dieter et al. (42) showed an association between depressed and anxious mothers and faster rates of fetal HR habituation to an external stimulus. In a particularly elegant study, fetal behavior related to induced maternal emotion predicted infant temperament (43) . Specifically, pregnant women viewed an evocative film of labor and delivery, whereas their third-trimester fetuses were monitored for movement and HR activity. Fetuses that showed more significant decreases in HR variability and movement during the film (characterized as "reacting more intensely") were judged by a laboratory protocol to be more irritable at 6 wk old (43) . To demonstrate a fetal response to maternal emotion, and to show functional significance with respect to future temperament of this fetal reactivity with a minimal window for postnatal influence, substantially supports the conceptual model of fetal origins of neuropsychiatric disorders, and the possibility that over the course of gestation, maternal anxiety or depression could impact fetal development (Fig. 1) .
Converging data from epidemiological, community, and clinical studies investigating the impact of prenatal depression and anxiety on offspring neurobehavioral development show supportive evidence across behavioral and biological domains in findings with adolescents, children, and fetuses. That effects can be detected before the influence of the postnatal environment (perinatal results), and that some consistency is evident in specific results (negative reactivity in temperament, elevations in resting cortisol, and ADHD symptoms) provides validation of the prenatal transmission hypothesis. However, weaknesses in the studies should be noted: there is a lack of specificity with respect to developmental effects of prenatal depression versus anxiety. This is consistent with the high comorbidity of these disorders and also may be because both of these forms of affect dysregulation are highly associated with stress (4), which raises the question: is the true "signal" in these studies maternal stress, a model strongly supported by animal and human studies? Moreover, what level of prenatal affect regulation has a negative impact on perinatal neurobehavioral development? Some of the results are based on self-reports of mood, whereas others on diagnosed depression and anxiety disorders. Is assessment of maternal postpartum depression and anxiety sufficient to capture the postnatal influences that could be related to the identified outcome? Are these maternal prenatal characteristics associated with child outcome because they are markers for, or highly correlated with, postnatal factors that are the true causative variable? Several studies that have controlled for postpartum maternal psychological state have been able to demonstrate that prenatal anxiety and depression impact infant neurobehavior independent of postpartum mood (16, 28, 29) . Moreover, are these results primarily the identification of shared familial genetic traits that manifest in risk factor profiles before the frank disorder appears? Animal models of prenatal stress argue against this interpretation (44) . A recent study with pregnant women aimed to tease apart gene versus prenatal environment influences by including donor egg recipients (45) determined that the prenatal stress-ADHD association reflects shared genes. Although this is an ingenious research design, the variability in social context and parenting between donor and nondonor egg childbearing (i.e. parenting involvement), and the impact this may have on postnatal environments and subsequent child development (46), was not well considered, leaving the results open to interpretation. Finally, although the stages of fetal brain development are well characterized, there is a lack of consistency across these studies, and of specificity, with respect to when during gestation "exposure" to maternal mood symptoms has an impact, and what are the outcomes (16, 18, 22) .
Use of Psychotropic Medications During Pregnancy
Perhaps in response to the improved recognition of psychopathology and its consequences on maternal and family health, SSRI, and other antidepressant exposure has become increasingly common in pregnant women. A retrospective cohort study of 105,335 pregnant women in a Medicaid database found that 8.7% of women giving birth had exposure to an antidepressant at some point in pregnancy, with the frequency of exposure increasing from 5.7% of pregnancies in 1999 to 13.4% of pregnancies in 2003. Most of the increase was in SSRI exposure (7) . In another US population-based study, the frequency of antidepressant use around childbearing increased from 2.5 to 8.1% between 1998 and 2005 (6) . A populationbased prescription database study from the Netherlands estimated that the rate of SSRI use during pregnancy was 28. Studies attempting to determine the effects of antidepressant exposure on child outcomes related to neuropsychiatric risk must grapple with a number of intrinsically confounding factors, including the effects of underlying mental illness itself on neurodevelopment as discussed above, as well as associated demographic and behavioral factors that have known risks for child development. Even in attempting to control for these aspects through statistical analysis, matching, or propensity scoring, there still may be unmeasured or measured factors that are different between women who choose to take medication during pregnancy and women who do not require it for mental stability, or who choose not to take medication despite psychiatric symptoms. SSRIs are prescribed for a number of psychiatric and nonpsychiatric diagnoses, including depression, anxiety disorders, and pain disorders, making the exposed population heterogeneous and thus more difficult to standardize for study.
Neonatal Adaptation Syndrome
A neonatal syndrome consisting of CNS, motor, respiratory, and gastrointestinal signs has been found in babies exposed to SSRI medication in late gestation (47) . Symptoms most commonly consist of crying, jitteriness, tremor, feeding, reflux, sneezing, and sleep dysregulation, (48), whereas in rare cases may be associated with seizure. Premature infants may be more susceptible to this syndrome and may take longer to recover (49) . The syndrome may be identified in up to 30% of babies exposed to SSRIs in late pregnancy (50) , but the symptoms are usually mild and resolve with supportive care within 48 h to 2 wk of age (47) .
Antidepressant Exposure and Neonatal Toxicity
Although SSRI-related poor adaptation has been postulated to be a drug withdrawal or toxicity syndrome, it is not clear whether stopping antidepressant medication before delivery has an impact in reducing rates of neonatal distress. To determine whether adverse perinatal outcomes are reduced if SSRI use is stopped before the last 2 wk of pregnancy, Warburton et al. (51) examined linked administrative databases to determine timing of prescriptions filled for SSRIs at least 50 d after conception and continued either through labor or stopped at least 14 d before delivery. After controlling for length of gestational exposure and maternal depression severity via propensity score matching, there were no significant differences in the measured outcomes of length of hospital stay, respiratory problems, convulsions, or feeding difficulties. This finding suggests that stopping the medication before delivery to avoid adverse neonatal outcomes may be ineffective. The study also suggests that at least certain aspects of the previously described neonatal syndrome after SSRI exposure may represent not medication toxicity or withdrawal effect, but a neurobiological disturbance, which may in turn have potentially been caused by factors related to underlying maternal illness and/or fetal medication exposure. Neurobehavioral aspects of NAS were also characterized in a small, prospective study that looked at healthy, normal weight newborns in the first 2 d after delivery who were exposed or not exposed to SSRI medication in the third trimester (52) . SSRIexposed newborns showed increased tremulousness, dysregulated behavioral state, greater amounts of uninterrupted rapid eye movement (REM) sleep, greater numbers of startles or sudden arousals, more generalized motor activity, and greater autonomic dysregulation. Mothers were matched for age, SES, and tobacco use, but there was no data on rates of depression and/or anxiety, and SSRI-exposed babies were born at lower GA. Despite this limitation, this study suggests that SSRI exposure is associated with immediate neurobehavioral changes in otherwise healthy neonates. Indeed, Oberlander et al. (53) found altered pain reactivity in newborns exposed to SSRI medication antenatally compared with nonexposed infants, which was sustained at follow-up investigation 2 mo postdelivery. A study looking at salivary cortisol levels in 3-mo old infants who were exposed to SSRIs in utero found evidence to support the hypothesis that prenatal SSRI exposure may alter HPA stress response patterns, as evidenced in reduced evening basal cortisol levels and differential cortisol responses to stress challenge (54) . However, these effects were also mediated by maternal mood and breastfeeding status, suggesting a complex interplay between prenatal maternal 6R mood, medication exposure, and postnatal exposure to medication and/or nutritional or caregiving factors.
Antidepressant Exposure and Neurodevelopmental Outcomes
A prospective study by Nulman et al. (55) compared children of mothers diagnosed with major depressive disorder (MDD) who were treated with tricyclic antidepressants (TCA) or fluoxetine through pregnancy compared with unexposed children. They found no differences in cognitive language or temperament effects between exposed and nonexposed babies. In contrast, they did find that children of mothers with longer duration of depression or more depressive episodes scored lower on measures of cognitive and language development. Casper et al. (56) compared children of mothers taking SSRIs in pregnancy with women with a diagnosis of MDD who were treated with supportive psychotherapy alone. Depression scores were similar between groups. There were no significant differences in mental development, but they did find lower scores in psychomotor development, and lower behavioral motor quality, with differences notable for tremulousness and find motor movements. A more recent study seems to support the finding of mild alterations in motor development in SSRIexposed children. This Danish birth cohort study compared infant developmental milestones at 6 and 19 mo of age in women who had taken antidepressants during pregnancy, women who reported a diagnosis of depression during pregnancy, and unexposed, nondepressed women (57) . Children with in utero exposure to antidepressants in late pregnancy had delayed achievement of some gross motor milestones compared with the children of women with depression who did not take antidepressants. Second-and third-trimester exposed children sat without support a mean of 15.9 d later than nonexposed (95% CI: 6.8 -25.0) and walked 28.9 d later (95% CI: 15.0 -42.7). The effect was more pronounced in boys rather than girls. However, these motor delays were within the normal range for developmental milestones, and there were no significant differences in gross motor development at 19 mo. No other cognitive or social development measure was statistically different, with the exception of one measure of attention at 19 mo.
A longitudinal study looking at child developmental factors in mother-infant pairs who were or were not exposed prenatally to antidepressants found no evidence of increased internalizing (58) or externalizing (59) behaviors in exposed children at 4 y old. Rather, measures of maternal depression and anxiety were significant predictors of internalizing behaviors in the exposed children. Of note, the women in the exposure group in these studies remained psychiatrically symptomatic through pregnancy and through much of the study period. A more recent study by Oberlander et al. (60) similarly found that maternal mood at 3-y follow-up was significantly associated with externalizing behaviors in a cohort of children exposed to serotonin medications antenatally. However, they also found that both current maternal anxiety and antenatal SSRI exposure was associated with internalizing behaviors in the children. The authors further explored the relationships between prenatal and maternal mood and anxiety and SSRI exposure effects as potentially mediated through the serotonin transporter SLC6A4 genotype. Specifically, they found that antenatal anxiety was significantly predictive of internalizing or externalizing behaviors only when allelic variation in this gene was accounted for in the model. Although limitations of the study include the use of maternal report in measuring child behaviors, the study offers a new path in examining the interactions of genes, prenatal and postnatal environment, and medication exposure in child development. To summarize, data on neurodevelopmental outcomes for children exposed prenatally to antidepressant medication is sparse, and limited by the lack of longer term outcome data, and the potential confound of simultaneous exposure to maternal mood disorders.
Animal Models of SSRI Exposure and Its Neurodevelopmental Effects
Animal studies suggest that exposure to SSRIs during early development (comparable with human in utero experience) result in lasting neurobehavioral effects in adolescent and adult offspring, including locomotor changes, a reduction in sexual activity in males, inhibition of exploratory behavior, and effects on REM sleep (61, 62) . Research suggests that mice that experienced early postnatal fluoxetine exposure did not begin to display abnormal behavior until after puberty (61) .
Animal models of the influence of prenatal SSRI exposure on offspring functioning are identifying an impact on outcomes that is, for the most part, less clearly recognized in humans via the available assessments. Whether a SSRI exposure influence is present in humans is not yet known. However, that these analog studies do not incorporate into the model the altered neurobiology associated with depression may limit the simple application of the results to humans.
Pathways of Transmission
There are primarily three hypothesized pathways by which women's antenatal depression and anxiety, and SSRI use, may be "transmitted" to the fetus, impacting neurobehavioral development. They are as follows: a) neuroendocrine processes (63) b) placenta functioning (64) , and c) alterations in vascular activity that affect fetal oxygenation and nutrient delivery (65, 66) .
Neuroendocrine. During human pregnancy, the placenta produces corticotropin releasing-hormone (CRH). However, unlike in the hypothalamus, glucocorticoids up-regulate placental CRH production, resulting in a positive feedback loop as CRH of placental origin contributes to elevations in adrenocorticotrophin (ACTH) and cortisol and the simultaneous increase of CRH, ACTH, and cortisol in the maternal and fetal compartments over the course of gestation (67) . Because in the nonpregnant state, stress and mood disorders can be associated with increased activation of the HPA system. It is estimated that ϳ10 -20% of maternal cortisol passes through to the fetus (67) (68) (69) . Maternal cortisol levels are positively correlated with fetal plasma cortisol levels (68, 70) . Glucocorticoid exposure can affect synaptogenesis, neurotransmitter function, and glucocorticoid receptor expression in the developing brain (11) and thus also can impact the development of the HPA axis and the autonomic nervous system (ANS). Sandman et al. (71) , found that higher levels of placentaderived CRH (pCRH) is linked to increased fetal HR reactivity (arousal) studied in a vibroaccoustic habituation paradigm. By using a laboratory stressor paradigm, Fink et al. found that fetuses of women who had a cortisol increase after an arithmetic task, versus those who did not, had higher resting HR and less short-term HR variability 20 min after the stressor task ended. There was a trend finding for participants who had a cortisol increase to report higher levels of life stress (72) . In other work, higher resting maternal cortisol during the third trimester of pregnancy was associated with greater amplitude and amount (time spent) of fetal movement during a 50-min observation period (73) . Elevated maternal cortisol and CRH levels during pregnancy have also been associated with increased infant negativity and fussiness (29, 74) . Fetal exposure to synthetic glucocorticoids (betamethasone) for anticipated preterm birth predicts blunted infant cortisol reactivity and increased HR reactivity at 7 mo (75). However, other studies indicate that pregnant women's cortisol is only modestly associated with distress (76, 77) and variation in fetal and infant neurobehavior (39, 77) , and that cortisol and maternal distress may have independent effects on infant outcomes (76 -78) .
Prenatal SSRI exposure also may impact the fetus via neuroendocrine processes. Ovine studies indicate that i.v. fluoxetine treatments in pregnant ewes increases ACTH and cortisol levels in the fetus (79) . Changes in cortisol levels indicate that fluoxetine exposure may affect the developing HPA axis, which may affect postnatal and early neurodevelopment, although this study did not follow the animals past the early postnatal stage (79) .
Placenta. In humans, the placental enzyme 11␤-HSD-2 forms a barrier to maternal glucocorticoids, although under conditions of increased prenatal stress, there is increased maternal glucocorticoid production and reduced 11␤-HSD-2 production (80), exposing the fetus to higher levels of glucocorticoids. In a recent study, maternal plasma and amniotic fluid cortisol were correlated after 18 wk gestation, and women's anxiety moderated the association such that there was a strong positive relationship (r ϭ 0.59) for highly anxious women, and a nonsignificant correlation in the least anxious group (64) . These findings suggest that antenatal anxiety in particular may affect placental function, which in turn, regulates fetal exposure to maternal cortisol and impacts fetal development.
Vascular functioning. Another potential pathway by which maternal psychiatric symptoms may contribute to vulnerability in the offspring is variation in uterine or umbilical blood flow (UBF). Importantly, SSRIs also have vasoconstrictive effects.
Studies are inconsistent with respect to associations between maternal prenatal distress and variation in UBF. Two early reports in the third trimester described positive associations between high self-reported anxiety and indices of resistance in the umbilical artery (81) and in the uterine arteries (82) . However, in a study conducted at 20 wk gestationpurportedly the optimal time for testing resistance (83) , there were no associations between anxiety and uterine artery resistance (84) . In a single study of UBF in women with psychiatric illness, having a disorder and/or current psychological distress did not associate with "abnormal" blood flow (85) . The dichotomized characterization of UBF as clinically "normal" or "abnormal" does not adequately address the question of variability in flow related to psychiatric status. Finally, two recent studies were largely unsupportive of any association between women's distress and indices of restricted blood flow in the second or third trimester once confounds such as BMI and parity were included (86) , except for those in the third trimester reporting distress levels at the cut off for reaching criteria for a psychiatric disorder (87) .
Significant methodological variability across these studies (i.e. gestational timing of Doppler assessment, method of symptom assessment, timing of symptom assessment relative to blood flow evaluation, and indices used for characterizing blood flow) makes it difficult to draw conclusions as to whether UBF is a mediator of the association between prenatal psychiatric symptoms and at-risk neurobehavioral development.
Serotonin is a uterine vasoconstrictor, which can impact fetal development; in animal studies, fluoxetine administration is associated with a transient decrease in uterine blood flow (88) , and direct injection of serotonin into the uterine vasculature was found to acutely reduce blood flow by 20% (88) .
Finally, animal models of prenatal SSRI exposure have revealed specific pathways by which use of this medication may impact neurobehavioral development. Serotonin functions as a trophic factor and neurotransmitter during development, affecting critical developmental processes such as cell migration, neuronal division, and synaptogenesis; if serotonin levels are atypical (either too high or too low), these development processes are altered (89, 90) . Although serotonin transporter expression in the adult brain is limited to the neurons of the raphe nucleus, the work of Gaspar and coworkers has demonstrated that during fetal development, it is also transiently expressed in other brain regions, including corticolimbic pathways in rodents and sensory afferents in some nonhuman primates. Prenatal SSRI exposure may alter developmental pathways in nonserotonergic neurons, with effects dependent on the timing of exposure and the transient fetal serotonin transporter expression in these regions (91) .
Conclusion
By the time a child first enters a pediatrician's office, the complex interplay of genes and experience (8) has already contributed to his or her developmental processes as being more or less adaptive and more or less on the path to neuropsychiatric disorder-which is not to dismiss the tremendous plasticity and potential to respond to a range of interventions. This review summarized research extending the window of this complex interplay before birth such that prenatal exposure to maternal psychiatric illness and its treatment is included as 8R an environmental factor, and a "third path" by which familial transmission of risk for neuropsychiatric disorders may occur.
